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DEVROPEL - OUTER GUIDE PIPE (29.9.1998) 



EXTRUSION APPARATUS 

This invention relates to apparatus for use in 
extrusion operations, and in particular to apparatus for 
use in extrusion of a blown film into a precipitation 
medium. The invention also relates to a method of 
extruding a blown film. 

According to the present invention there is provided 
apparatus for use in extrusion of a blown film into a 
precipitation medium, the apparatus comprising a tubular 
member for containing precipitation medium and for 
receiving an extruded blown tube. 

According to another aspect of the present invention 
there is provided a method of extruding blown film, the 
method comprising: 

extruding material through a die to form a tube ; 

maintaining the tube interior at a positive pressure; 

and 

passing the tube through a precipitation medium 
contained within a tubular member. 

The aspects of the invention are useful in extrusion 
operations where a material, such as a cellulose\N-Methyl 
Morpholine N-Oxide (NMMO) melt solution, is extruded into 
a precipitation medium, which in the case of a 
cellulose/NMMO solution is water or aqueous NMMO solution, 
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where the melt solution precipitates, typically to a solid 
semi-gel state. 

The tubular member may serve a number of useful 
functions: the member may be utilised to guide the extruded 
tube through the precipitation medium; and the member 
protects the extruded tube from disturbances in the 
precipitation medium. As a result, it has been found that 
the presence of such a tubular member improves the 
uniformity of the tube wall thickness. 

Preferably, the extruded material is a mixture of 
cellulose in tertiary amine-oxide, such as N-Methyl 
Morpholine N-Oxide (NMMO) as discussed above. 

Preferably also, the inner diameter of the tubular 
member is between 1.05 and 1.5 times the outer diameter of 
the extruded tube , 

The precipitation medium will typically be provided as 
a bath of liquid, with the precipitation liquid present 
both inside and surrounding the tube, and it is preferred 
that the tubular member is at least partially immersed in 
the liquid. 

Preferably also, an air gap is provided between _ the 
extrusion die and the bath of precipitation liquid, and by 
providing a positive pressure in the air gap within the 
extruded tube a blowing up or inflation of the tube 
results. Conveniently, this is achieved by introducing 
pressurised air into the air gap within the tube. 

Preferably also, the extruded tube moves downwardly 
through the tubular member. Most preferably, the tubular 



member is vertically oriented. 

Preferably also, the tubular member is transparent, 
permitting the extruded tube to be viewed as it passes 
through the member. 

The tubular member may have a solid wall, or may have 
a perforated or discontinuous wall. 

Preferably also, the precipitation medium flows, 
preferably axially, between the extruded tube and the 
tubular member. 

Preferably also, following precipitation, the extruded 
tube is flattened by pick-up members, typically pick-up 
rollers, and the tubular member is profiled to guide the 
extruded tube to the pick-up members. 

These and other aspects of the present invention will 
now be described, by way of example, with reference to the 
accompanying drawings, in which: 

Figure 1 is a schematic representation of extrusion 
apparatus incorporating an embodiment of the present 
invention; and 

Figure 2 is an enlarged view of an area of Figure 1, 
and showing a tube-guiding pipe. 

Reference is first made to Figure 1 of the drawings, 
which is a schematic representation of extrusion apparatus 
for use in forming blown cellulose film casings. 

In the illustrated example, a mixture of cellulose and 
N-Methyl Morpholine-N-oxide (NMMO) is heated to lOO^C to 
form a viscous elastic melt which is introduced into a 
screw extruder 12. Within the extruder 12, the heated 
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mixture 10 is transported, through a filter screen (not 
shown) , to a gear metering pump section 14 which feeds the 
material to an annular extrusion die 16 . The die 16 is 
oriented to direct the extrudate, in tubular form 22, 
downwards into a precipitation water bath 18, at a 
temperature between 10 and 20 °C. 

An air gap 20 is provided between the die 16 and the 
upper surface of the bath 18, and pressurised air in the 
range 0.2 to 2.0 mbar is supplied into the air gap 20 
through the die 16 to blow up the extruded tube 22. 

The outer skin of the tube 22 is precipitated by the 
water surrounding the tube in the bath 18; the inner skin 
of the tube 22 is precipitated by water which fills the 
tube interior, and which is supplied into the tube 22 
through the die 16, water and NMMO being drawn from the 
tube 22 to maintain the NMMO concentration at an 
appropriate level . 

Within the bath 18, the extruded tube 22 is surrounded 
by a tubular member in a form of a pipe 24 (see also Figure 
2 of the drawings) , which guides the tube 22 to a pair of 
nip rolls 26. It will be noted from the figures that the 
lower end of the pipe 24 is tapered to guide the tube 22 
between the rolls 26. During the extrusion operation, the 
water in the bath 18 is free to circulate vertically 
between the pipe 24 and the tube 22, to ensure 
precipitation of the tube outer skin. The upper end of the 
pipe 24 may be above or below the surface of the 
precipitation liquid within the bath 18. 
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The flattened tube 22 passes from the rolls 26 around 
further rolls in the bath and then passes from the bath and 
through various other processing stages, including washing 
and drying, and which will not be described in any detail 
herein . 

It has been found that the use of the hollow pipe 24 
as described above provides improved size stability of 
cellulose blown tubes, that is reduced film thickness 
variation, when compared to existing processes for 
producing cellulose film, such as described in 
International Patent Application No. WO95\35340. Although 
not wishing to be bound by theory, it is believed that the 
pipe 24 acts as an outer guide for the extruded tube 22, 
provides a protective barrier for the extruded tube 22 
against disturbances in the precipitation bath 18, and also 
serves to guide the extruded tube 22 into the pick-up rolls 
26 . 

It will be apparent to those of skill in the art that 
the above described embodiment is merely exemplary of the 
present invention, and that various modifications and 
improvements may be made therein without departing from the 
scope of the invention. 
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CLAIMS 

1. Apparatus for use in extrusion of a blown film into a 
precipitation medium, the apparatus comprising a tubular 
member for containing precipitation medium and for 
receiving an extruded blown tube. 

2 . A method of extruding blown film, the method 
comprising : 

extruding material through a die to form a tube; 
maintaining the tube interior at a positive pressure; 

and 

passing the tube through a precipitation medium 
contained within a tubular member. 




FIGURE 1 : 




FIGURE 2 



